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m m m 

[0001] ^mmit. y>^/>mDNA(Dm^:f7miz.mir^o 

[0002] iih''^yj>>^ni;>a:.^h(Dmm^xm^<<Dmm^Mm^7!>m^^Mizm\ r» 

[0003] mnmmm:f^<utz.^^;vj^fi:}f^m\^^^o 

^<Dx. m(D^i^^—i^it-<x^i7^—<Dm^^<Dmm'7-mx^W]^^ ^^tT!)^ 
^mmmi^f^^t)^fix^ wii^mtL-x^^o^mm^^mt^vtc^. mm^mm 

t. ^mmm^m-D^tfj:ifh^^ti:mmtfj:oX\^^o 
[0004] ^^/i^::^^^^— lJ:it-<:fegEHtt«{S< ^ ^mik<Dm^ ^itW^i!^^—tVXz^9:^^ 

i^h^m^^t?tm.mB^'t\.xmm\^. (D^mi±'^4h:^^i^m^^i:if<D'^^m 
(DfzJ^m.^f-mm^i&r^-^xv^^fz^. mm^mmxti:^mmxh^o ^ 
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[0005] ^m^nm645i593^-mmmcn. m^m<D^^mm^m'^\^tzMm^mm 

MIDGE ;Minimalistic Immunogenically Defined Gene Expression) ^^^■^ 

[0006] ^^/v^^^^-^^ :/y:^Kh^^^^—(DXj^^m^ ^^tr^^^i", X^mtx^tii^ 

n<Dmmz.^fi'^fi;v'-zfn^^Wfz.^xm\:^fzM^\^nAtir^^tx. m^^K 

?l^«tei$l$*fc^tC. Exonuclease(ExoM1^^5>^l?SPm)^'|4^Slt^^i:^cC<. ^ 

^6<J7'ii5^:x^/VMDNA<D{^^?fe-t?«. g 6^(7)j»S^^MB^J^tfcDNA^M 
DNA^L-C. PCR&(CTii:^5yt(^ g 6^DNAif>lt^Jt'l'Sb/cO-^ 60X^1 (PGR)) 
. ii:i^)|^(^)g 6<jDNA8|lf>tOMiQSr$iJRR^^tc-r§]^^i-^o r<Dt><D^. ^i^^/KD 
yV— ^ia5:$>^l:i^O-^J^DNA2;*:^^, DNA ligase^fflV^TJ^-^^-^, ^i^^;vm. 

D\^At'r^ijm^^^(Dii^-m^x^^. 

[0007] U*^b>^<e;5Si^:i<7)f^^lfe(^):^^(*, ^-f^J^— i/a V^J^? (1360X^4 (^^^^ 

ligation) ) ;6S35>^^'e-{e:j;5t>0'e*>>). l.t^h^^m'p^^—l^^i^l^mxh^cDX 

m^^^T<^/v-^gi5i^^i^o'a-^DNA;is^j^rxi-§;i^/jj<M)i*c^/^9.^tte>}*J» 



wo 2005/014810 



3 



PCT/JP2004/011449 



o 

, cDNA%^MDNAi:Lr. 20(75j^^^4<D (inverted)N.BpulOI;:^-/i^^^^f§fegB^JtrE 
[0009] #fF:S:mi:^B#fF^6451593-^PJ^# 

[0010] ##fF:fi:ifel:Verma, I. M.; Somia, N. Nature 1997, 389, 239-242. 

[0011] ##fF:Si:Sfe2:Luo, D.; Saltzman, W. M. Nat. Biotechnol. 2000, 18, 33-37.Ferber, 

D. Science 2001, 294, 1638-1642.Medzhitov, R. Nat. Immunol. 2001, 2, 15-16. 
[0012] #^#fF:5:i^3:Schakowski, F.; Gorschluter, M.; Junghans, C; Schroff, M.; 

Buttgereit, P.; Ziske, C; Schottker, B.; Konig-Merediz, S. A.; Sauerbruch, T.; 

Wittig, B.; Schmidt-Wolf, I. G. Mol. Ther. 2001, 3, 793-800. 
[0013] ##fF:ft:S^4:Zanta, M. A.; Belguise-VaUadier, P.; Behr, J. P. Proc. Natl. Acad. 

Sci. USA 1999, 96, 91-6. 

[0015] ^^mis^^^^m. m6)xy:^^/i^mDNA^i^m^tz.(Dx\-i7^^—->3^^^ 
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A))o m2iZ^l.tcX^\Z., y^'^—''^B:^RJit:-^n^!^Wi(Dit^m2ci^, Exonuclease 
[0016] 2{li(DPCR:7"^-r-^— :^cD/v— :/g|55>J:ifci:^cmmff (tm^S {:7/V:tl^± 

[0017] 2^(DPCR>^7^-^— (^5*>-^(^/V'--7'lfB5^l-fcfcl0^fc 

/^m^^lljlilJ;oT5>*f^tTofCo Jfi^SOObpO^V^/VDNAtDfcfcllg^^ 

siRNA^^m^i^^^n^— i5^— ^L-rf»Jffl$tV^^^M<^U6:/a^~i5? 

—(Dw.m mAQmm^^h4oommu8txm . ^c^otRNA^ ^5^— (dib^j ^*loo 

i5'-iE^J^150:^SiiJlT*T'M<Ufc#'g'(C:3oV>T. 3l^lc:|fBJia-.(^]gaiiti^|^-< 
X^fct:^^. ^fe^^{c:Mv^DNAiB^J;5S^v^#^^;l^*, JNaJia-^(DSj©14t»ift*ofc(ia 
9(c))„ ^OJi^l-zJ^li'fbbfc^n^-^— gB^JSrfflV^5C^-C. mmP^X(Dm^&(D 

mmmwx^^o *fc. afx-rsDNAO;ft$>isi5o:^s*fijAT<^#'^. ^a-ts 
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[0019] ^7>':^:73l^5^i/3:^^^ffiv^'f ic, m%m<Dmm\Hizy:y^/vmDNA^^^—^ 

[0020] Ti^mm ^tb^o^mics<5v ^T. ^^^ntzo 
[0021] ^mm(Dmw\^^r(Dm'ox-h^o 

7l5iS8<B!J(D:&-|R] IcrRid^oTliiicTIBtD (b) <7:>@H^J> (c) <Dia^j^u? (d) omn^^v 

(b) -:*:^-C/v-:/«|5t?r?l^^i-S;i^/55T'#^gE^J 

(c) (a) (D:=--yi^m^(DmWrMMni^\<7)T>^^±^^:^mm(Di^^ 

(d) @ &o(DDNAmm(D±%x\t—m^n^&jfjm^\ 

2) 1) <DX@-C#t)n:rcDNAiii|igmi^Sr(a) (©^^^y^^^-e^Si-^Xm. 

4) 3) <DXm-eiP^&t;«T::^— y:/^$nfcDNAlii|isMi^^DNAy;«f— ^-CMiS 

i-sxm 
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RNA^m^i^^-T?fc^ [3] |Bm<^;^ifeo 

(D:^^—^-mmti-i (b) (Dia^J^^A/-e>y-[n]i-s j:5 (caSM^tbTV ^§ [1] - [4] 

[6] -fe^^:^y7-r'^— :S.t;«TV^-feV;^^^-r-^— lc:oV>T, (a)OiB??IJdSTN'AGG 
(SB^J^^ T}*^5^^. AfiTv^::^^, G{*^T=:/. n'{*Tv^=V, ^^hi^>. ^T^> 

n 

v-hv-i^, T}i^^>, A}*Tx— Gfii5^T=>-, N^'ftTy'^^s i^hi^l^. ^T^l^ 
i£.ti\'i.^^>(D\, ^Tt^:^l^-t?fc5o ) T-^^tiS [1] - [5] ^Tt^.;il^^:I|5^<^^)feo 
[7] •t>:^y'74-^-~RXfT>^±>y^y^-{-^—7;)t, mi<D:^^—'9'—m 

MB^J^SAG-c^^tb, ||2<Dx^^— gB^j^5TCT?^$tv. T^^^-fev;^:/^-^-^— 
[8] -fev^^^^r-^— <DSB^JS.t;«T>'^-fe^^^::^7'i'N'— {;lov^T^ (b)oiB^J;J»s 

TTTT-T?^$tb6 [7] fSm<^:^ifeo 
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[9] &tF/X{*T>'^-fe:^>^:/7^-x'— ;is, ih)(DmmRX^yy. 

xmm^fix\, >s [ 1 ] - [8] (D\ ^'rti7b^zmm(D:)fmo 

[10] i)(DTM<Dm^. '^mmmm^noi:u^^hi^-^t^i9mn(D:ijmo 

ioj ic\^i)^'oxmi^rm<D (b) oia^j, (c) (^ia3?ijs.u? (d) mm^^ir^. mmm. 
(c) (a) (Z)-5/i^^^<D§]8ifmiifega^j<©T:/^-kv>^ga3?ij(D^§p 

A^Mat-rSfcfe iCffl V ^^>ttS [1 1] |E«<7)mfifei^o 

(c) (a) (D::^yii7mm<DmwrmMmm<DTi^^±>:^mn<D^'^ 
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[14] m.mvt2:^mDNA(D5'mmRm'^(Dm^m^is\,^x. ^ti^ti^ ±> 

NAtp(D @ ^(DDNABm^mir^JM. ^:lX, ±>:^Zfyy('^—RXJ^T>''^'t> 

Mt^m<D:^\^K\^^^oxmi^Tm(D (b) (omm. (c) (DmnRxfid) (Dmm^mi^ 

(a) ^'■yi!^WM<DmwimwiMm<D±i^::^mn<D--ux$>^x^ :=iy^mM<Di^m 

(b) -^^mx/i^-zfrnm^mm-r^^ti^^x^^mm 

(c) (a) (Dc^y^mm(Dmwrmmmn(DT>'^±:y:7.m^\(D±u 

2) 1) oxs-t?#e)n:feDNAiii|ig^j^^(a) (D^.y^mmxfum't^iin. 

5) 4) <DlMXDNA]):^—^^m^tltir>NAmMM<^^<D S fi^JODNAia^Ji^j!.^ 

l)(Dxm'efflv^p5tl.6-fev>^^7^•9'~:Rt;?Ti/^■fev>^:7'7-r■^— <D5'*i!S^^ 
^>^b$t^TV fc;5V 1) (DX@;5S^Tt?tl.fc^4) OX@^SfTt>tl.Sttf{CDNA 

[15] [1]— [10] ^■rtimzmm.(D:)jmxi^mi^tytcyi^^/umDNAo 

[16] ^l:^^l^2;^|c^DNA(D5'7f5$S;RtJ«3'5|c^ffi<7)M7^5^S§^^:*3V^T. ^fi^fi. irv- 
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(d') S ^(DDNAmn 

[17] mmh^\^^itmmi::mAu mm^mm^mmh^\^^i-imm\Hxm^^^^ 

^t^^X^^ [ 1 5] *fc{i [ 1 6] fBm<^^>'-</VMDNAo 

[18] mmi-^^tfett^^lOSsiRNAfcSV ^^^--^TfcVRNASr^t?— ;2t5:^RNAt?feS 
[l7]|Em<^i5^:^^>'VMDNAo 

[19] ^mi-5^t6t*^^d5y7}?if >f A-efc§ [1 7] |E«<?Dy V-</VMDNAo 
[20] ^m-r^^tgtt^^;6Sr>'5^-fe^;^RNAT*fc§ [17] |Bm<^i5^i/-</l'MDNA 

o 

[21] RNAJKyp<9---^IIl36^^)^^^$ti^>^n^-i5'-'gS*^C>:^gBXf*--§|5Sr^tf[ 

1 7] — [20] (Dv ^-rti^^z.mm.(Dy:y^/i^mDNA^ 

[22] RNA4<y^^— <^^CO^|fPX{*— $P^^> i^ilT 
0(0— (iv)o5-^Oii;'/^<i:>blo<Dia^J^tp2504£^iJJlT<?5gB^J;Sr-^t^ 

(OTATA 

(iOCTTACCGTAACTTGAAAGT 
(iiOYYTCCCANNRTNCNNYGCRR 
(iv)ATGCAAATfeSV ^fi^ltvtJltaffle^j/jjgB^J 

[23] RNA2Kyp«9— ^^(^^§|5X^*— laS^S, 
O(i0— (ii')<D5t>O^J>/<C<^1)lO(DgB^J§:-^tfl50^lL^iJJlT<^ia^J^tf[21]IB 
^(^i^V^/V^DNAo 
(i')RRYNNARYGG 
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(ii' ) GGTTCGANTCC 

[24] 22, 23*fci}*25CDV>-f iLd^Oia^J^tf [21] — [23]<30V>-r 

[25] m^ir:Mm^mm<Dmm^^^/i^:^h^\/ ^^*^^^:Miii-s5tfe^=■-efc5 [i 

7] — [24] tvd>{c:|B^(Di5^ V^/VMDNAo 

[26] !>-r/V;^;6SHIV. HCV^XXJ^HEV^^hfJ:^m^'0m^^i^^.^^25']mM<D'$^^^^ 
/VMDNAo 

[27] *wm5v^^imill^^:^AL, jt^T'<D|gm^«]^Ji-S:i^;05-e^;5[i5]^;^ 
[16] ia^(^^:/^yV'MDNAo 

[28] DNAif'fAT*feS[27]fe«(Di5^>'-</VMDNAo 
[29] 7^=^ibTf^ffli-:5[27]SS^(Di5^>^/V'MDNAo 

[30] i5^:/-</V'MDNA>6S3fe^14>fc2j?7/JJ^;^:7ai-W^^,iSlat$nfc^^i&MDN 

A-^fcS [1 5] — [29] (D\ tl.;6^{J:|B^(D^V-</VMDNAo 

[31] [ 1 5] - [30] V ^-f tb;6^e:|E^(Di5^^-</VMDNA^-^tf m^J^o 

[32] [15] — [30] ^'rtiib^zmM<D^i^^^umr>NA^t^m.ms.^^o 

[0022] :*:|§Bg<Di5!'V^/VMDNAO®l5t^fef*. i^ATOflJ^^Wr^o 

1) |ll7<7)t^§5l5jfej;i;fe{t5, N.BpulOIi^'l'h^4oito. :/7;^5:K^i^^— DNA«||(?? 

2) ia7<DtJe5l5fe{C*3tt5, •^iJ'^— DNAS5l5<7)^^/^y V^/WDNA;6S-t?^;^^V \ 
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So 

-</WMDNA<D^^ti:-e<D[HliDt»<g;T^lrB3&<*o 
[0023] JNH#lC5oV ry ^^^/kMDNAj ii:^)|^2;2^0DNA<^5'7|^iiSS^TJ?3' 

^DNAT5*^UfcDNA^VN5o iJ^i^-^/VMDNA^^fifei-iSDNAf*, :^SIfP5^> y 

[0024] mmmDNAcDwmRxfmmi-im^ (Dxm^mm^tix\^ m^it^ v>mm 

3 

(-NH X i&mT^U^/vm(-R)(Rn. m:k.\i:. ^^/v^. 3i^/V^/^^0*5j;U?T/V3^ 

^^tlX^^^i^M^UNAl-i, Biochemistry (1979) 18, 5134.; Tetrahedron Lett. 
(1982) 23, 4289.lJ:fB«$*L-rVN5„ }):^mU^(DV>i^f^^L-X\^^^:t^ym=0)7!)^ 
. ^:^=aryS(=S){J:gi$|$tvTV>S^t(^MDNA}*, Tetrahedron Lett. (1980) 21, 
1121.; Biochemistry (1987) 26, 8237.l^iB^$tl/-CV>;5o y:^^§B^oy:^^^)^(D5''6i: 
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2 

Nucleic Acids Res. (1997) 25. 830^^:iH^$t^/•rv^:5o T^^W7^<r>}}l^}M(DZ'W^(D 

2 

^/^(-NH-)}6^b^^^# J:9^tR$n5Slieta$tb-CV ^§^^fi^|^SDNA^^ . Proc. 
Natl. Acad. Sci. USA (1995) 92, 5798{J:|B^$tfrV>:5o yi^^$P:9-;65j}x;;^7}^ci-:;?^ 
:t:3^~Hk;$i^TV^5^fSMDNA{i^ Tetrahedron Lett. (1988) 29, 2911.; JACS 
(1989) 111, 2321.^C|B^$^^TV^§o 

[0025] ^^^^(DmtLrcyx. 2'-T^/->^^y/wtVi^-«j^!;-:;^i/, 2'-T^y 

!j7y^;?^^, 2'-x:^=3fi/!>yi^^^. 2'-:7/v:^i3->'^i;?:/, I'-'pMxx-^^y^:^', 2,6-i^ 

T5/>^y V, 4-^:^-'>yt?V, 5-:/n^-!j?yi^:/, 5-7/V:^n-V^v?V. 5-:7/V;^a- 

!>y v^>'. 5-r:/K-!:7yv?>', s-pi^/v-i/^v^:/, ^T/v^:^. N3-p<^/i-!>ys:?:/, 7-y=' 

. 2-<^;^-^^:x, 5-3— K-!j7y-:?V, 5-3— K-i-'^-^>'. 8-:/n^-i/Tc:^>', 8-:^i3 
^-Ty^r^V. 7-7^Tif-Ty^:=^V. l-^fT^-^fT^-ly . S-r^^^y-^T^^-. 5,6->?t 
Kn-r^yi;'^/, 5-tKn^i>';;<^/W!>yi;>^/^^^^{f ^tV^lCPSS 
$tl^^:i;f:i>feV\ ^tt^<^'^^^^y^^^rtT|S$^^T*5«9(^J;t^^. Glen Researchth 

^^bj^At?ts) . DNA'^<D^Ami::^'^^i-J;9 RTIg-efeSo 

[0026] »gi3^<75{^fifp(O^J^L-C}*. 3'-7^:^^v'>fl^. 2'-7/V:^n>fli, T^/^y-^Hb/ce^^ 
[0027] 5'7|$iS<^^^KfcO^Ji:UTfi. 5'-T^y>fb. 5'-}f:t^>^^h. 5'-:7/V:^l/-fe^>'>fb. 5'- 
[0028] 3'7|c«(D^fi(fe(D^JtbTf*. Z'-T^Mt. 3'-\f:t^>^t. 2.3-i^x:t^v''fbs 3'-^ 

/Hbx 3'-i5^^v/Hb^ 3'-;«7/V3j^^i/^— Hk;^ 3'-3v>^hy/Hb3^j;if^^{f -5:1 

[0029] DNA(^'a•^^feSi^?^C*5V^-C. ^#0DNA0— ^^ag^S3gffcl;i'^^$tl^DNA<D 
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[0030] :=.^y^mmit^ i^-r^&t;?;5^^^:/wm6<J^.c^ Ar.m{^ii^m^mx-i^hfhit=^:y 
[0032] ^:^^ymm<Dwwrmmmm ti^. =^ymmi^^\)mM^nx. ^'^^mi^^-iyi^ 

[0033] rT--i;Vi5^J^}i. i::4^0d^p5-;*:^(cjli?iibfcDNA^St;«-;*:^DNAt;i^ 

'^$■^SrtS^V^Po n^^DNAO^-a-f*. aoO^^^raC-t-Jfet?*?. 2>t5:<DDNA^ 

*^BJ<^)^5^^-</VMDNA(^$git;^^fef;l:}3V^T{i. T^— y:^i^{cj;«9. 1^— 
[0034] r>^n^— J USHa^^O— mT*RNAJKy^7— ^jJSJ^-^b. y^^vi>'<D 
[0035] TsiRNAj . RNA^^i-^ffi ^^f^ (i-^^t5*> . m^t-t ^mR\^A^m Wxir^^^ 

}*T^^^-fe>-;^m-efct). llfe:;^ORNA^^s-fev;?^^-t?fe5o — ^T:y^±>^m 

[0036] rsiRNAte^iS^Jj ^fi. siRNASr^— Ki-SDNAgS^Jt:V>5o siRNA^^BB^Jt^lf*. 
siRNA<D-fe>>?.^?Sr3— Ki-SDNAiB^JtsiRNA<DT:/^-fei^;^^^:3— K-f-^DNA 
mm(Dm^^^^^tl^o siRNA^^IE^J^m^jZiA/fcsiRNAIgm^i^iS?— (C*3V ^T 
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<^^r^:/7^i^MsiRNA^m^^^— ji:V>5(ia8(Da))o siRNAO-fe^-;^^:^3 

siRNA^m^^iJ'iJ'— J i!V (|l|8<Da) ) » 
[0037] r^tg6^i;iiS^bfcj ti-i. :fT^^-^—:d^h<Dm^^^i1rX. siRNA(D-fe>';?.M^=i 
— Ki-5DNABa^J.S.t;«/Xf*siRNA<DT^'f^-fei/>^^^=t— Ki-SDNASa^J<Dte^^ 

DNABB^J<D^^/&s^;i«9#S ISt) . -tticoDNAia^J^^UTV ^-o^> J:v \ 

[0038] f:^^—^'-'mmi tit. /\^—':^U^(D--:^^^<0%^\^:^^VWMb. S e^cDDNA 

[0039] r^[^i-§j^{i, sv^^^:^@4i6^?'^2o(Dia^J%^v^^^:J^fr;^[^iJi:7feSJ;9^-SHmi-5 

AGTTTTCTOBB^Jt^fc^o 

[0040] r^^^^ji:}*, '•''-m-T^vk-^''r^m.--o:>m:^'W^(Dz.b^\^oomm^m 

[0041] r:^s§i55>j ^K^^'Bl^i-^T'y^xfify 5:^:^^:^^cr)§B^^v ^5o :^y>'X 

it?d')^V^:^m^it.Wmfi^fi^flX\ ^X^. fi:^^X\ ^;&<^t5 ^ 

[0043] r^tfeii^^j tit. mm. mm. ^3it;«§&wi-*3v ^•r. <w^<Dm^^w-Dmm^ 
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[0044] r^TtVRNAji:«:. li:0ibt27p;^RNA(^>5'*$S*5j;m'7|ciiSg(Dji?7|^i^l^±>6S^ 1 

[0045] ryTjfif -YAj RNA%>fb^6<J^#:^:i-S^f*:fiilK(^i^$5^T'fc5o 
[0046] rr^^^ir V^^RNAJ ^{i:, fe5RNA^^^=Btt6^/^@a^J^^^oRNA5>^^^V ^V ^, feS^ 
-y^/hRNA^+B«6^(CJfe-a-L. ^O^m^ttl^Ji-SRNA^^^^tr^tfo 

[0047] FDNAif-Ti^j^f^t. DNA^it^mmi^t'r^±wmm<Dw^x-:^^o 

[0050] &mmm<Dmm^^\/ ^-C. A(iTv^^:>-, C}*->h-»', G^^^T:^:^, Ti^^^l^, U 

[0051] ^^?i?;^fe-e^:^-</v^DNA^j^iti-S^^;6s-e#;5j;5(c/^ofc 

o 

^PJ«lfl#(*. ^m<^^^*iOS«|-efeS e*H#fFmM> #02003-206905-^-0 
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SfiB^J(NNTTTTNN; :iO|i|Oi^}^GTTTTCT^, TCTnTGA)^!, BpulOI^IJPS 

siRNA=i-K^^))^Jii|igu*t®i-rso2) N.BpulOIS^^^fflv^T. ^^(Dmmm 

6^(Dia^(D^(Di?':/-</vMDNA^'^^i-5o ^'f'\H9-<^—i^3i^l^}t-^i:(DX. # 
^(j:]i5JDl^-efe5o (ia3(A))-ier<D#, DEAE^:^:^^ia;<r7AJ^^yTi5^y/^T^Ky 

[|il2]3i^yp?i^i/T— if ?^>fb{;i*fi-§DNA(D^^i4^^i-o ^^>'Kttai?j. (a):7/v 
:^n-fp(— ^^^r— 595ie:j;oTRr^'fbbfCo llll(c#v>Tfe:5, 2ci:^^c^v^5>^b'a•i^# 

tuysiDNA-efcSo m^^Mt^'^i^^J>.:f^'T'<n^x^x^'^^fi. h^^^ 
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[ia5]HeLaS3/EGFP^ija KhT^y^'7^^iyB>'^tlfc^m^^^— iCX^. EGFP^ 

)^Mi-§o 2. (DmfimmmmA^xtPBx^m-r^o 3. DEAE-r:^>'^^ 

DNAif>H-O^^Sr*SMi-So 4. g6^(DDNAP&f>lt{C*J-bT10^i^^*ag|||lJ<D. 2m!®(D 
'^^:^y=^DNA(/w-y§|S^);Sr*i?, DNAy;i?f-^SrfflVNT35>^^'^b. yv^/V 
MDNA^-a-^-r^o ^^^^Ffl^-f^-i/a^SJ^i^/^cDT'. i&i\^mXh^o (133(6)) 5. 
DEAE 'i':^^^^m;^^A^;!KyTi^y/VT^Ky/v«^^Iti. ^XXfT:ffvi—;^m^^ 

mT\^M<Dy:^^/i-mDNA<D%\\<Di^m.m^^'ro i. ^ti^fim^<D2m(Dm^ 
mmmm-^^h^wib. mm^Bpuioimmm'f-4h^2-^^-D>^=^4-^—A^xxj^B 

;m^itsiRNA:=—hmm))^mmwmmir^o 2. gij>«r(D^jfes^jisB^^A*5j; 

U^-Xf^a-rSo 3. DEAE ^:t>^^:^vJ>>^:^VTi^V/l'T^h'^/^mM.^W}. *5 
j:TJ?T;?fn-;:^«^^l[i;fe^-t?, g 6<J(^DNAif>ltO^^*tMi-^o 4. ^Icmm^ffl 
V^-Cii'l'S Rltg'fc-<i^i5'~DNA(MIDGE'<i^i5'— /^^) ffijiibfc g 6^DNA^|ff>T-^ 

DNAy;^— ^/.C^'t^ffiv^-C^^D-c=:>-^/i-§„ 5. 4S^fflv^-C:^cJ^mo?^K^^^It^=fT 

V^. g6^DNA^>lt^i^O>^^>^5KDNA^Jii|iBi-So 6. N.BpulOI^^^ffiV>T. g 



wo 2005/014810 



18 



PCT/JP2004/011449 



DNAt^^ ^±mi\:ir^o 12. DEAE 4:^>^m:^yJ^'^mT^V/i^T^h*'if/i-mM 

mm. :^xxj^:ffti-:^m^mmti:}fx. nm<DDNAWr)f<D?^^mm'r^o 

[|g8]^^^7^AMsiRNA^m^i5'i5'— (a) ) t:^v'M,/V—:fmsiRmm^^i^i^— (b) ) 
(D—m^^^^i^ML'tcmXh^o a)(D^>y^J>>msiRNA^m.^^^—X\^. 2o<D 
U6-:/Ta^—^—f)^(b±>:^RNA. T^^-fei/y^RNAdSfeS^^tt'So W (D^TJ>>/V—y 
»RNA|iim^^^— -e{*. h^Tt'^-RNAjOSi^^g^^tV. :7^n>fe5/i/i^i/^^tt 
siRNA3550^$tv5o 

ffi>{)^ofc((c))o 

[0053] i^JLT> *^0J^I^^(ctft0^-t-S^s, - tvf* . ;^^PJc^/3^*Uv ^^m^lftPJi-st><7) 

[0054] 1. y>^/umDNA(Dm^ 

*-f . S6^<ODNASH^J?Sr^-t-5ilSDNA^ffll:i-§o ^MDNA^bTt^. cDN 
A. ih^^m.VfcDNAi-'^mDNA(Dm^h. r.^mT^NA<Dm^hh^).PCR 

^i:t'<D^^t^m^mi^x^^^vfcDNAi-^mBNA(Dm^h.r.^mDNA<Dm 

AXhoXhX\/\ 

@ 6^(DDNAia^jO:g${i. 20— 2000:^S-efe^^J;<. ^*L<{*40— 1000:^^ 
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RNACmiRNA) m^mm. tRNAm^mm) . ^^(^^^^^^^^(omwu^^^m^i:^^. 

ii, siRNA(DJ;5^iMVNRNA<D5l^i-jlU/cpol III^^ffiV^^;ii:;iW^LV\ 

hT3i>>i'/^;^t^LTRyn^— , Ty*y!?-1'/V';^VAi:7*n^— 5S rRNA:/n 
^ 7SK RNAynqE— , 7SL RNA::^n^— ^5^— , HI KNAZfti^—^ 

5'-AAGGTCG GGCAGGAAGA GGGCCTATTT CCCATGATTC CTTCATATTT 
GCATATACGA TACAAGGCTG TTAGAGAGAT AATTAGAATT AATTTGACTG 
TAAACACAAA GATATTAGTA CAAAATACGT GACGTAGAAA GTAATAATTT 
CTTGGGTAGT TTGCAGTTTT AAAATTATGT TTTAAAATGG ACTATCATAT 
GCTTACCGTA ACTTGAAAGT ATTTCGATTT CTTGGCTTTA TATATCTT-3' ( 
gH^J#-^l) 

^—^—mm (u6(24o)) ttsiT(Dm^xh^o 

•U6(240) 

5'-TTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGA 

GATAATTAGAATTAATTTGCCTGTAAACACAAAGATATTAGTACAAAATACG 

TGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTT 

TAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTG 

GCTTTATATATCTTGTGGAAAGGACGAAACACC-3'(iB^J##25) 
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•HI 

5*-AATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCATAAACGTGAAAT 
GTCTTTGGATTTGGGAATCTTATAAGTTCTGTATGAGACCACAGATCGATCC 
CC-3'(gB^J#-i-2) 

•tRNA Zfvi^^^^ 

5'-ACCGTTGGTTTCCGTAGTGTAGTGGTTATCACGTTCGCCTAACACGCGAA 
AGGTCCCCGGTTCGAAACCGGGCACTACAAAAACCA-3'(ia^JS-^3) 

(i) TATA 

(ii) CTTACCGTAACTTGAAAGT 

(iii) YYTCCCANNRTNCNNYGCRR 

(iv) ATGCAAATfcSV ^{*:itb(J:ffiM6<JJfegB^J 

(i')RRYNNARYGG 
(ii' ) GGTTCGANTCC 
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Tfeif^^if ?>^t^^^'e#§o U6(90). u6(iio)yt3^— ^— oiH^J^£iTlJ:ls<fe-r 

5'-TTTCCCATGATTCCTTCATATTTGCATCTTACCGTAACTTGAAAGTATTTC 
GATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACC-3'(fiB^J#-^2 

2) 

•U6(110)yn^— 

5'-TTTCCCATGATTCCTTCATATTTGCATATAGGACTATCATATGCTTACCG 
TAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACG 

AAACACC-3' (ga^lJ#-^23) 

T(-±. ■r^7i^^^'J^'Cfl#■nrlS''<eU6:/c^^— (Ohkawa, J. & Taira, K. Control 
of the functional activity of an antisense RNA by a tetracycline-responsive 
derivative of the human U6 snRNA promoter. Hum Gene Ther. 11, 577-585 (2000)) 

-/ci^— i5^-iS^J<Dft$f*. l-1500mS-^fe5^J;<^ 0*L<}*4O-5OO^-e*> 

t)^ <J:90^U<{*6O— 260jt&S-efc^o 

siRNA^^Sa^J}*. siRNA^='-K1-SDNAga^J-efefl{iiV\ m^t-T^MB^i 

mRNA)(*. m.Bm^\i\:^^tir^^mMm(Dmm^AB^. r:^v-^^:=^mmm^^ 

('B»J^^^^ p53) ^ SlfiL^it'^^bcr-ablv'^^^^^/aVx ^ ras, myx, met, mdm2, abl, 
erbBJ^jrif (D^^mi-Mii^at^^^. HIV. HCVi3:if<Dmm^^^^^<^^/J>>^'i^t^^i^ 
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c-JUNOsiRNAi|s^SE^J{*^ J Biol Chem. 2003 Jun 27 Disruption of the 
c-JUN-JNK complex by a cell-permeable peptide containing the c-JUN delta 
domain induces apoptosis and afiFects a distinct set of IL-l-induced inflammatory 
genes. Holzberg D, Knight CG, Dittrich-Breiholz O, Schneider H, Dorrie A, 
Hofl&nann E, Resch K, Kracht M JJllE^^tl/TV 

ChkK^siRNA^^ia^Jf* ^ Mol Cancer Ther. 2003 Jun;2(6):543-8. Human chkl 
expression is dispensable for somatic cell death and critical for sustaining g(2) DNA 
damage checkpoint. Chen Z, Xiao Z, Chen J, Ng SC, Sowin T, Sham H, Rosenberg 
S, Fesik S. Zhang H.l;:|a^$tl/TV^6o 

caspase ScDsiRNA^^BB^Jl*. Proc Natl Acad Sci USA. 2003 Jun 16 Caspase 8 
small interfering RNA prevents acute liver failure in mice. Zender L, Hutker S, 
Liedtke C, Tillmann HL, Zender S, Mundt B, Waltemathe M, Gosling T, Flenuning 
P, Malek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka S.; Proc Natl Acad Sci U 
S A. 2003 Jun 16 Caspase 8 small interfering RNA prevents acute liver Mure in 
mice. Zender L, Hutker S, Liedtke C, Tillmann HL, Zender S, Mundt B, 
Waltemathe M, Gosling T, Flemming P, Malek NP, Trautwein C, Manns MP, Kuhnel 
F, Kubicka S. iClB^^tbtV >?)o 

RECKOsiRNAfe^MH^J}*. Proc Natl Acad Sci USA. 2003 Jun 16 Caspase 8 
small interfering RNA prevents acute liver failure in mice. Zender L, Hutker S, 
Liedtke C, TiUmann HL, Zender S, Mundt B, Waltemathe M, Gosling T, Flemming 
P, Malek NP, Trautwein C, Manns MP, Kuhnel F, Kubicka S. iCfEtfe^tl/TV^^o 

STRADOsiRNA^^Sa^Jf*^ EMBO J. 2003 Jun 16;22(12):3062-3072. Activation 
of the tumour suppressor kinase LKBl by the STE20-like pseudokinase STRAD. 
Baas AF, Boudeau J, Sapkota GP, Smit L, Medema R, Morrice NA, Alessi DR, 
Clevers HC.lC|B^$ttTV>5o 

PKA C a OsiRNA^^^BB^J}*. J Biol Chem. 2003 Jun 11 PKA blocks Raf-1 
activity by stimulating 14-3-3 binding and blocking Raf-1 interaction with 
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Ras.Dumaz N, Marais R. iCfE^^HTV 

PKA C jS (^siRNAfe^^ia^Jfi, J Biol Chem. 2003 Jun 11 PKA blocks Raf-1 
activity by stimulating 14-3-3 binding and blocking Raf-1 interaction with Ras, 
Dumaz N, Marais RJClEife^ti/TV'*^,, 

ErbB3<7DsiRNA^^iE^J{*, Oncogene. 2003 Jun 5;22(23):3598-607. Atypical 
expression of ErbB3 in myeloma cells: cross-talk between ErbB3 and the 
interferon-alpha signaling complex. Walters DK, French JD, Arendt BK, Jelinek DF. 

Androgen ReceptortDsiRNA^^ga^Jf-i, Mol Endocrinol 2003 May 29 
Androgen Receptor Represses the Neuroendocrine Transdifferentiation Process in 
Prostate Cancer Cells. Wright ME, Tsai MJ, Aebersold R. tC|B^$tl.TV ^^So 

FADDOsiRNA^^iB^J}*^ J Biol Chem 2003 May 12 cFLlP-L inhibits p38 
MAPK activation: An additional anti-apoptotic mechanism in bile acid-mediated 
apoptosis. Grambihler A, Higuchi H, Bronk SF, Gores GJ. lJl|E^$ttTV '^So 

HB-EGF<^)siRNA^^gE^J}i, EMBO J 2003 May 15;22(10):2411-2421 TACE 
cleavage of proamphiregulin regulates GPCR-induced proliferation and motility of 
cancer cells. Gschwind A, Hart S, Fischer OM, Ullrich A.; EMBO J 2003 May 
15;22(10):241 1-2421 TACE cleavage of proamphiregulin regulates GPCR-induced 
proliferation and motility of cancer cells. Gschwind A, Hart S, Fischer OM, Ullrich 
A. ^cSE«$nTV^§o 

TACE(DsiRNAfe^ia^J}i, EMBO J 2003 May 15;22(10):241 1-2421 TACE 
cleavage of proamphiregulin regulates GPCR-induced proliferation and motility of 
cancer cells. Gschwind A, Hart S, Fischer OM, Ullrich A. (^IfB^^tl/TV 

p73<DsiRNA^^iB^J«. Cancer Cell 2003 Apr;3(4):403-10 Chemosensitivity 
linked to p73 function. Irwin MS, Kondo K, Marin MC, Cheng LS, Hahn WC, Kaelin 

WG. ^^:|B^$t^.-CV^5o 

jS -cateninOsiRNA^^^gS^JW:^ Clin Cancer Res 2003 Apr;9(4): 1291-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in Vivo 
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Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A, Becerra C, 
GaynorRB. (CfB^^tl/TV 

APCOsiRNAfe^iE^Jf*. Clin Cancer Res 2003 Apr;9(4): 129 1-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in Vivo 
Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A, Becerra C, 
GaynorRB. {ei^^^tbTV 

NF- K BOsiRNAl^^^Ba3?>J}*x Clin Cancer Res 2003 Apr;9(4): 1291-300 Small 
Interfering RNAs Directed against beta-Catenin Inhibit the in Vitro and in Vivo 
Growth of Colon Cancer Cells. Verma UN, Surabhi RM, Schmaltieg A, Becerra C, 
GaynorRB. lC|E^$tl/TV 

pl20OsiRNA^^iH^J{*, Gastroenterology 2003 Apr; 124(4): 949-60 
Up-regulation, nuclear import, and tumor growth stimulation of the adhesion protein 

pl20 in pancreatic cancer. Mayerle J, Friess H, Buchler MW, Schnekenburger J, 
Weiss FU, Zimmer KP, Domschke W, Lerch MM. ICfB^^ilTV 

ATM<DsiRNA^^iE^J{*. Cancer Res 2003 Apr 1;63(7): 1550-4 Enhanced 
Radiation and Chemotherapy-mediated Cell Killing of Human Cancer Cells by Small 
Inhibitory RNA Silencing of DNA Repair Factors. Collis SJ, Swartz MJ, Nelson WG, 
DeWeeseTL. (CfB^^tl/TV 

ATR(OsiRNAfe^iE3?IJf*. Cancer 
Res 2003 Apr 1;63(7): 1550-4 Enhanced Radiation and Chemotherapy-mediated CeU 

Killing of Human Cancer Cells by Small bihibitory RNA Silencing of DNA Repair 
Factors. Collis SJ, Swartz MJ, Nelson WG, DeWeese TL. tCl|E^$tl/TV 

telomerasec^siRNA^^BE^Jf*. Mol Cancer Ther 2003 Mar;2(3): 209-16 Inhibition 

of telomerase activity in human cancer cells by RNA interference. Kosciolek BA, 
Kalantidis K, Tabler M, Rowley FT.; Mol Cancer Ther 2003 Mar;2(3):209-16 
Inhibition of telomerase activity in human cancer cells by RNA interference. 

Kosciolek BA, Kalantidis K, Tabler M, Rowley PT. {ClfE^^tLTV^^o 
cyclin G<DsiRNA^^iB^Jf*s Oncogene 2003 Mar 20;22(11): 1678-87 Modulation 
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of p53 and p73 levels by cyclin G: implication of a negative feedback regulation. 
Ohtsuka T, Ryu H, Minamishima YA, Ryo A, Lee SW. tCfB^^tbTV^So 

MDClOsiRNAfe^iB^Jf*^ Nature 2003 Feb 27;421(6926):961-6 MDCl is a 
mediator of the mammalian DNA damage checkpoint. Stewart GS, Wang B, Bignell 
CR, Taylor AM, EUedge SJ.; Nature 2003 Feb 27;421(6926):961-6 MDCl is a 
mediator of the mammalian DNA damage checkpoint. Stewart GS, Wang B, Bignell 
CR, Taylor AM, EUedge SJ. l^llB^^tbTV 

FasOsiRNA^^ia^Jfi, Nat Med 2003 Feb 10 RNA interference targeting Fas 
protects mice from fulminant hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, 
Min J, Chen J, Shankar P, Lieberman J.; Nat Med 2003 Feb 10 RNA interference 
targeting Fas protects mice from fulminant hepatitis. Song E, Lee SK, Wang J, Ince 
N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J.; Nat Med 2003 Feb 10 RNA 
interference targeting Fas protects mice from fulminant hepatitis. Song E, Lee SK, 
Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J.; Nat Med 2003 
Feb 10 RNA interference targeting Fas protects mice from fulminant hepatitis. Song 
E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, Lieberman J.; Nat 

Med 2003 Feb 10 RNA interference targeting Fas protects mice from fulminant 
hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen J, Shankar P, 
Lieberman J.; Nat Med 2003 Feb 10 RNA interference targeting Fas protects mice 
from fulminant hepatitis. Song E, Lee SK, Wang J, Ince N, Ouyang N, Min J, Chen 
J, Shankar P, Lieberman J. lC|B^$:h/TV "^So 

DNMTKDsiRNAte^iB^Jfi. Nat Genet 2002 Dec 23 DNMTl is required to 
maintain CpG methylation and aberrant gene silencing in human cancer cells. Robert 

MF, Morin S, Beaulieu N, Gauthier F, Chute IC, Barsalou A, MacLeod AR. 

DNA-PKcs<DsiRNA^^ia2?(J^*^ Cancer Res 2002 Nov 1 5 ;62(22): 6400-4 Silencing 
Expression of the Catalytic Subunit of DNA-dependent Protein Kinase by Small 
Interfering RNA Sensitizes Human Cells for Radiation-induced Chromosome 
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Damage, Cell KUling, and Mutation. Peng Y, Zhang Q, Nagasawa H, Okayasu R, 
Liber HL, Bedford JS. iCfE^^tuTV >:5o 

p21Cipl/Wafl<DsiRNA^^^iE^J{i, Genes Dev 2002 Nov 15;16(22):2923-34 
Cdk4 disruption renders primary mouse cells resistant to oncogenic transformation, 
leading to Arf/p53-independent senescence. Zou X, Ray D, Aziyu A, Christov K, 
Boiko AD, Gudkov AV, Kiyokawa H. tCfS^^tvCV ^5o 

EZH2(DsiRNA^^Ba^Jr*^ Nature 2002 Oct 10;419(6907):624-9 The polycomb 
group protein EZH2 is involved in progression of prostate cancer. Varambally S, 
Dhanasekaran SM, Zhou M, Barrette TR, Kumar-Sinha C, Sanda MG, Ghosh D, 
Pienta KJ, Sewalt RG, Otte AP, Rubin MA, Chinnaiyan AM^^:|E^$t^/TV^5o 

p73(DsiRNAte^^SB^J{*, Oncogene 2002 Jul 18;21(31):4715-27 p53 induces the 
expression of its antagonist p73 Delta N, establishing an autoregulatory feedback 
loop. 

Kartasheva NN, Contente A, Lenz-Stoppler C, Roth J, Dobbelstein l^lfBife^tvTV ^ 

miRNA}^. m<D^i^^^tmKf^mvx. m±^^m^mmir^^h^^j:4¥mm 

RNA-efeSo miRNAife^iB^Jf*^ miRNA^s— K-r-^DNASB^jT?fcttf^a;V^ miRNA 
te^iB^J}*^ Kawasaki H, Taira K.^ Hesl is a target of microRNA-23 during 
retinoic-acid-induced neuronal differentiation of NT2 cells. ^ Nature. 2003 423^ 

siRNA*3 j;tI^miRNAte^ia??lJ (>^a^-i5^-gB^JJ^, /W— y^SU^^t^Sa^Jf^^^j'rfJ 

0*b<f*15— 40Jfc^S"efel9. <J;«9^*U<{*18-25itS-t'feSo 

tRNA^^ia^J}*, tRNA^=»— Ki-^DNAia^J-efetV{i<J;V\ tRNA^^i^Ba^J{*, 
Koseki S, Tanabe T, Tani K, Asano S, Shioda T, Nagai Y, Shimada T, Ohkawa J, 
Taira K., Factors governing the activity in vivo of ribozymes transcribed by RNA 
polymerase III, J. Virol. 1999 Mar;73(3): 1868-77.; Kawasaki H, Taira K. Short 
hairpin type of dsRNAs that are controlled by tRNA(Val) promoter significantly 
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induce RNAi-mediated gene silencing in the cytoplasm of human cells., Nucleic 
Acids Res. 2003^31. 700-707 ^-Z:^.fj:if<DXm^^m.^tlX\^^^o tRNAife^f^ga 
m<D^^\t. 1— 200J^^-Cfc5^;J;<, 0*U<}i65— llOi^Sl^fcD. J;«90*U<}* 
80— 92^S-efe^o 

Bax(DmWH^^-^^j:MM'i. 01tvai,Z.N., Milliman.C.L. and Korsmeyer.S.J., Bcl-2 
heterodimerizes in vivo with a conserved homolog, Bax, that accelerates 
programmed cell death, Cell 74 (4), 609-619 (1993).^^:|B^$tl/-CV^<5o 

p53(DmWiK'J^-^^J:W.m\^. Harlow.E., WiUiamson.N.M., Ralston,R., 
Helfman,D.M. and Adams,T.E., Molecular cloning and in vitro expression of a cDNA 

clone for human cellular tumor antigen p53, Mol. Cell. Biol. 5 (7), 1601-1610 
(1985)^^|S^$tbTV^;5o 

wm(D^>'^<i!^M<Dmmi^^'>m^j:mn<D^^it^ i-2oooj&x-efc§i:<j;<. 0*l 

< f*50- iooo:^s-efei9 . J;i9^^b< }*65-80om*-efc;5o 

E2F7^3>r: TTTCGCGC 

AP-l ^ NF-kB ^ SSRE. CREB. MEF-2. CarG box. tax. VP16. TAR/tat. 
GRE/HRE/MRE. Heat shock RE. SRE. AP-2. sterol response element. TGF-b 
responsive element. H\¥-\fi}£i)^^hflX\^^o 

^hh^o "4k^(om^^ m^^f\;^:ibfi:<. ^-^^/vmmh ^<Dh(Dtmi.f^^) 

^'f'b\^xm<o 

@ 6^<DDNAga^J^^-r5cDNA{*. @ 6«)(ODNAiB^J^y^7;^5K. !>-r/V>^. 
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Smabrook and D.W. Russell^„ 'Molecular Clomng' Cwww.MolecularCloning.com) ?!^.'^ 

[0055] mmmm 

m^^hs'Mi^m<D:^\^ (ciRjd^oTjiitcTiEio (b) oiH^j. (c) mmRu (a) oia 

(b) -^^"^/v— :/«ig<^?fMt-^^^;?i5-c#^@E^J 

(c) (a) (D=:.^y^mm(D^mmmm^\(DT>^±>y^Mm(D±u 

(d) S6^(DDNAiE^jo^g|5X«— gpiJ:+H^t6<j?feifi^J 
(a)OiE^J(7);g$(i, l—10MmX-h?>tX<. 0*L<{*l-7:^S-efe«9. «t9^?*L 

<{*54|[X-t?fcS„ 

-loiss-efc^o 

15— 25i&^-efcSo 
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BpulOI$!lPfi^^i^^^: GCTNAGG (N. BpulOI:=^5'i^^^f^, GC'TNAGG(^BS^J 

^mmLx'cD^m^^^^y^^Ati^; n}*, ATGcov^-r4^(D@E^J-e^nrtBo 

N.BpvC mmM-^^h: CCTCAGC(N.BpvC IB:=^^y^^^{i, CC'TCAGCOBB^J 

N.BstNB mWi'^^h: GAGTCNNNNN(N.BstNB l^^-^y^mMi-^. GAGTCNNNN'N 

N.Alw I^I|5i^^h:GGATCNNNNN(N.Alw I^^y^J^^^f*. GGATCNNNN'N<??BE^J^ 

N.BpvC lA MW^^h : GCTGAGG (N.BpvC lA ^^y^m^it. GC'TGAGG (DIE 

^^y^mmi)^N.BpulOlXh^m^. (a)(75iE^J^UTJ*TNAGG^. (c)Oia^J^LT 
{iCCTNAGC^^lf;S;ii:}6S-e#^„ 

-^'^^^dSN.BpvC IB-efeSm-^. (a)<Oia^JtU-C(*TCAGC^. (c)(OiH^Jtb 
T}*GCTGAGG^#(f;5^^;e>5-e#:5o 

^5'2J^^^;6SN.BstNB I-efe§#^. (a)(DiB^J^UT{*NSr. ic)(DmmtVXt± 
NNNNNGACTC^#lf5^^;55-e#5o 

^•y^mm^^i^.Mvf\x:h^m^. ia) mmtx^xi^m. ic)<Dmmtvxi-i 

NNNNNGATCC^#{f§ii:75S-et:5o 

:=-'yi^mm:d^N.BpyC lAXh^m-^. (a)<^BB^J^UT«TGAGG^. (c)(DBa^J^b 
X\-iCCTCAGC^mif^:Lti!>^X^^o 

• :/{C^y-i-2)T>^iJ^-r — ;GGNTGGN GGNTGG (ia^U#-^4— 7) 
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•-fe^ (Reactive Green 19) leiSfe-a-i'^DNAT^^^-^— <DiB3?IJ^^— :7 ; l^jC^W— 

•:^^f^^ir^„ 5'-ggcgttcggggggta-3' (Ba^J#-i-8) 

^i^'^J^^J:t'(Dm±m^mtmmi\:,^S^t(D^^^m. Reactive Green 19fj:H)X- 

>r-^— ICOV^T. (a)(^ia^Jy5STN'AGG(ga^J't', Tf^^^V, A^Tt^^V, GJi^J^T 
b)<^gB^J;&5(T) (gB^Jtti.Tf^^^^^-efot^.nf^li^^lJKDSE^-efe^o)-^?*^^!.. (c) 

n 
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;^:/9'r-^--{-ov^T. i?-— Ba^iJi||20P^.--^--f-— aa^Jift (b) (DIE 

x^mm^tix\^^xhx\/\ :z(DXo^^mt^^^tix\^^^t. ^tiho^yy^-^—^m 
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. :^y=^^^ =3l^>^7^t2— /v^ :x.::^Vy-J:t—;V^ :x.:X^xi'y^ =3l/;^7^C2— yv^^ft:^ ;^ 

•feV;^:/^-^-^— ^ltJ«T>'^-fe V;:^7'7-^'sr— (DS'T^^S^y i^^^fkbJicv 
^t^boy7^■^-Mv^fc^^m♦i^fe^c<t^9^^Ufciil|ie0i^•CfoSDNA^;IDN 

T^— y>'i?'<Dm^<e^)-eiii|ieMi^DNA<D5'7^iS^y:/^ 

fflV>TPCR^tT5o 
[0056] li:M^DNA;5^^<?^^^/^^DNA^(^^m 

— l!fe)o :i<^a^f^t^:J;t). E^jytDNAii*g^«^(-;2|5:^DNA)<Di;*:<^)y?.h7>'KO 

^(D^. ^mm-B-^^MrnvmpLit, qo-iocct-o.s-io^^). ^?a*-ei^-2 
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?feV^-e. UNAV:ff—^m^\t. DNAl fi g(;i*i-bTDNAy;5f— if 175-1000U(D 

b;6>^{^fp®DNA^M5gi-§;^)Sfe}*. Nucleic Acids Research, 
1997, Vol.25, No.8, 1611-1617(C|E^$tl/TV^§o 



2. :3^^yp?iJ'WT— ^lcj;:55>^SJ^i:(^*|-i-§^>'-</vMDNA(75^^'l4<Dfpffi 
l-e«||Lfc^^/-</^MDNA^^^y5^i^l/T— if-e, 25— 42t:<D?a^g) Tno5>— 

2^F^^!|i;ai-^o ^=¥y^i^WT— -^^SM^^cT^y^-^/V^DNASr/I^Miro-C, 

3. ^^--^/V-MDNAt^gPte^MS^i^tfii 
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(DMM) KT^y^^^ALX^mt. TfTlScOAmine LabeUng Kit (Panvera, Madison, 
X^fS^-f-^^ta^X^^o r|i|S<0^-/h(FastTag^'^,vector laboratories^t) %ffiV> 



4. y^^^jumDNA^<D'f])y<V—M(DW^ 

=f!^> zxUT.J'Xi—fV^ :yL:^Yy^^':^^)V^ 3^>c^n>', =Jl/;^.-7^a— /V^^^, 
yv-</wMDNAt;iy^y/^y-^J^j^'a'$-&§^lSfeo^J<Srj^T(-IB«^-rSo ^-(^ 

2 2 

^tl/^EMCS (6-Maleimidohexanoic 

acid N-hydroxysuccinimide ester) ^SJ^;;$-fr§;i^(Cj:«9^ ^:/^/VMDNA^-vW^ 
YW^-t^Z-hifiX^^ (^>'^/V'MDNA-NHCO-maleimide)o -^W^hMkUfcy 
/V-MDNA (y ^--^/V-MDNA-NHCO-maleimide) ^■-S:7'^K/^ iflJl-^^tvSSH^i:^ 

DNA-NHCO-^>^^K) o 
MZKD^J-t?}*, iJ^>--</WMDNA(CT^KS(-NH ) ^^Ab (iJ^^'^/VDNA-NH ) , 

2 2 

:itt^:5^j5'ix=^K3i;^7^/vf|^#:^Sj^:$-^:5-^(cJ;0.i5^>'^/^MDNA^$|^^ 
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5. yi^^JVmDNA(DMl^ 

mm^^<DmAXi'X, ])>'m^/^^iy^J>sm(yi^o\ogy, voi.52, p.456 (1973)), ^iw^h 

i3:^l/~i^3:/^(Nucleic Acids Res., Vol.15, p.l311 (1987)) , V^y^t^^i^a-ymQ. 
Clin. Biochem. Nutr., Vol.7, p. 175 (198 9)). !>^/V'>^l^i«9^^^A;^?&(Sci.Am., 
p.34. March (19 94)) . i^—>^:^f£}ff)^hm^^^^t7!)^Xt. mm^^(Dm^> 
Xlt. a^WiJ^hn^W— ^/3:/^fe(Nature, Vol.319, p.791 (1986)) , xKy^i^Wi^^y^ 
-/^^(EMBO J., Vol.3, p.2717 (1984)) . ^<-y'^^;V:ff:>^m(Proc. Natl. Acad. Sci. 
USA, Vo 1.85, p.8502 (1988)) , T^u^<ii^y^V=^^J>^^lf\-Vfc:}7m(.Nuc\eic. Acids 
Res., Vol.12, p.8711 (1984)) m\^^'0n^^t7!)^X^^o 

o 

^^x^^(Dx. mm(Dj'mRxf/xi'immt: @ ^t-r^mmMttL^x. fcsv>(*, it 
m^(Dmm^§:m^^^rc.ii>(Dm.mt\^xmm'r^^t7(tix^^o m^it. sirna^ss;^ 

^^^(^Jxifi. p53), ajfiL)lHJt^^^bcr-ablt?-V>-i^>'3V, m ras. myx, met, 
mdm2, abl, erhBfj:t'(7:>mBi^mM'r^1&'B^. HIV, HCVf£if(Dmm'i7^^^^<D^y 
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"Lipidic vector systems for gene transferee 1997) R.J. Lee and L. Huang Crit. Rev. 
Ther. Drug Carrier Syst 14, 173-206;ff SQW mm Vol.44, 

No.ll, 1590-1596 (1999)), V>nk:^/\^->^J^^. ^iw^hcijj^l/— >>3>'fe^ yjiK^zni^ 

>'-</l-MDNA.Xf*7^y/^y-^J^^'a-^-^fc^^^-</VMDNA^^J3StC^Ai-S 
m^\'t. MBM&.<omfk^~mCOm^. m. vitro-eit^^^ASrtfofc 

^^m<D'$^>^/^mUNA^m\/''X. siRNA&^V ^ ^^rif >'RNA;S:-^tf — 
RNA. yjKif'l'A, TV^-feV;:^RNA;^i^<Z)at6tiiKm=S:jNBm5V^{*mi^F^'t?|(im 
5tfe^(0^m^«]^Ji-Si^;5S-et^o ^tgtt^^O^e^}*. HIV. HCV. 

«>*r (Dmmz^m'r^^ti)^x^^o 

;*:^p>^<^SiJofli#ibT. ±fBo-fe:/;^:/7^'^— s.T^T:^^-fe^^;^^7^-r— 
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[0057] i^xT. ^mM^mmmKXoxMci^mz.nmir^o ^j:^. ^tih(DmMmi'i. 
mmmu 

:/7;^5K#|||. pU6i-EGFP b pU6i-lamin :7'7;^^K(*. U6 promoter b . enhanced 
green fluorescent protein (EGFP) b lamin{C-=?:tt-^tl'>^i~^hairpin-type siRNA ^ 

r|?IS<^ pU6icassette vector (iGENE Therapeutics, Tsukuba, Japan)^t>^ 
{Jl^HUfCo ::L(D^Wi^^^—^. human U6 promoter ^2o<D BspMI i^^h^i^O^ 
s\Rl^A-m^^^^—mWk(DfMZ., ^^m^hi-t hairpin BB^J, terminator SB^J, 
•^b-C overhanging Un^n^:tV^^^\^:^^Y^{^mX)^m^fz. ^UT. 
hy'7^;^l^Y(DT=-—;V^n\\ :$feJ5^0pU6icassette^i}^i5'— BspMI i^-Cht^Hf A( 
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U6 ■:^ti^—^—m^(DWAUmti^<Dm*): pUei-ECFP-C}*; 5'H3GC TAT 
GTC TAG GAG TGT ACC TAG AAT TAG ATC AAG GGA GAT GGT GCG CTC 
CTG GAG GTA GCC-3' (iB^J#-^9) , pU6i-lamin-Ci*; 5'-GGG TAA TTG GTA 
GAT TAA GCG GTG TGC TGT CCC GGT TGA TCT GCG AAT TGC CC-3' (BE 

3o0^5jrbfc:^y=i'p?^U:^^K^fflV>T5>^r^-ey^-</VMDNA^f^St^g5i5lfe. 

(a) U6 promoter-tCj;oT^^i-^ siRNA Sr^— Ki-^iH^Jl^ DNAO PCRlJliS 
iiili: 500 pmol <D^tl^tKD^m^NA-:f^^^—^\J6i-\amin ^^^—t^-^. 
PGR S^S^ Ex Taq™ DNA polymerase (TaKaRa, Shiga, Japan).^'^oT^f ofCo 

pcR(Dfctb(D-^y^'^—(D^ ±:y::^ioXXfT:^'^±:y:^m <^Ba^J}*, 5'-pGGG aat 

TGA GCT OOP GGC GAG GGT TTT CCC ACT CAC GAG GTT G-3' (Ba3?IJ#-^ 
11)^ 5'-pGGC TGC AGA CCT GGC CAC GGA GCG GAT AAC AAT TTG 
ACA GAG G-3' (Ba?lJ#^12)-CfcSo ^^^^(DZf^^-^—h BspMI ^HiiH^JCT 

Gel and PGR Clean-Up System (Promega, Madison, WI, USA);SrffiV>5;i^-CJft$5i$ 

ti. BspMIs^fflv^T?^>^b$4^yt. 37 mximmRj^^^notKDib. mit^tiit^^ 

mtt Wizard^ SV Gel and PGR Clean-Up System (Promega) iCT^il^tvfCo 

(b) siRNA^mffliil^t^ DNA (D^ly^/vm DNA^(D^m: ^>'^Mt^tlX\^^ 
/.CV^ PGR mm-i. T4 DNA ligase (DNA ligation kit; TaKaRa)^fflV>-C, lO^iig 
PJ<Doligonucleotide-cap:»-^^i:S^£?L. y:y^M\:Vf^ ^-fy— Va^-^^E^Mf-. ^ 
*ti5' 7f5^SJ£r^Ooligonucleotide-cap(D^Tt:VM#it^^#oDNA^, 95 MXl'^ 

^mm.s 1 mmf)^iirx'^^K^ti^mm^^^i^ir^^txm:io 

oligonucleotide-cap(7)iB^J(i, 5'-pGGT GTG TGC GCG TTG GCT TTT GCG 
AAC GCG GAG A-3' (BE^J#-i-13) t 5'-pCCT CGG CCT ATA GTG ACT CGT 
ATT AGG CGG GAA GCG CCT AAT ACG ACT CAC TAT AGG CC-3' (ifi^lj# 



wo 2005/014810 



39 



PCT/JP2004/011449 



f* phenol/chloroformlSm^, =^i^y—/Vitm^n^:it-^mtlo 

(1) U6 promoter-lCj;oT^^i-^, lamM^MiT^ siRNA ^:=i'-Vir^m.^Vt 
DNA <Z>PCR KX^mm: ^n-eH<^'^^DNA:/7'l''^— ^500 pmol -fo. 
p\J6i-\aimn^^^—tBi^U PGR ^1^:% Ex Taq™ DNA polymerase (TaKaRa, 
Shiga, Japan).^^oT^TofCo PCR<Dfcif>(D^m':^9^'^—<D^ ±>:^^XX:^T>'f- 
■feV;??.^ (DUlM-t, 5'-pTTA GGA GTT X"TG T CC TAA GCG TTT TGG GAG 
TGA GGA GGT TG-3'(n=l-3) (BE^J#-^15— 17)^U?5'-pTTA GGT GTT TTG 

AOC IM QQG AGG GGA TAA GAA TTT GAG AGA GG-3' (iE^J#-^18) -Cfe 

Wr^^it^}^X\^^^o PGR m^it Wizard^ SV Gel and PGR Glean-Up System 
(Promega, Madison, WI, VSA)^m\i^^:itXmm^nfc^ ±l^:^-:f^^'^—\t. 

(X*; dT), T^/mX^m^flit O^, amino-modified dT), %fz.\tZ7 
X^f^^f\,fz, ix\ fluorescein-modified dT) 7*:^V^^i^:/-efe5o ^tv^>HPLG-C 
J^M^^O^^^^-f-^— f^Holckaido System Science Go., Ltd. (Sapporo, Japan);6^b 

(2) U6 promotei-{Cj:oT|g!fei-S, EGFPKniT^ siRNA ^^—YiT^^mk 
DNA <DPCR 500 pmol 0#>«r (^-^^jgDNA^^^^l'-r— tpU6i-EGFPy^ 
^^KDNAi!^^-^^ ^^<D PGR m.)^.^ Ex Taq™ DNA polymerase (TaKaRa, 
Shiga, Japan). ^^-Ko-rtrofCo Mt^(r>Y>CR(DftJ^<D':^y^'^—<D^ •fe>';:^*5j:U?T 
^^-fe:^^^ (Oga^Jf*, 5'-GTT TTG GGA GTG AGG AGG TTG AAG GTG GGG 
GAG GAA GAG-3' (iB3?IJ#-^19) t 5'-GAG GGG ATA AGA ATT TGA GAG 
AGG AAA AAG GGT AGG TGG AGG AG-3' (iH^J#-^20) "Cfc^o -tUT. 

pcR^mmn. B,%mr^')jvTKV^;vnmMm\z.xmn^f\^tio m^bfcPGR -7 

7i5^p<i^hSr^M DNAirUT, 2#SO PGR KJ^iSr*ji:7'7>r'^— ^ffiV^Tl^— 
icrtrofCo 2# @ OPGR Wizard"^ SV Gel and PGR Glean-Up System 

(Promega, Madison, WI, USA)^fflV>;5r.t-e)ftM$tl.fCo 
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TTAGGAGTTTTCTCCTAAGCGTTTTCCCAGTCACGACGTTGAAGGTCGGGC 

AGGAAGAGGGCCTATTTTCCATGATTCCTTCATATTTGCATATACGATACAA 

GGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACAAAGATATTA 

GTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTT 

TAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTAT 

TTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGCTATG 

TCTAGGAGTGTACCTAGAATTACATCAAGGGAGATGGTGCGCTCCTGGACG 

TAGCCTTTTTCCTGTGTGAAATTGTTATCCGCTCGCTTAGGTCAAAAGACCT 

AA(Ba^J#-S-21) 

(3) siRNA-^^3^i-;5fcJe)(7)iiL^it^DNA(D, y^'^/WMDNA^O^i^: 18.8 
4^vi^yM. (DW-Mk^ PGR mMO^^Mfy.. 18.8 U ON.BpulOI (MBI Fermentas, 
Hanover, MD)^^'^'^. HJiS^l-^i^^S? ^ ^mr^^>^=^^—HJt^ BDiC-WL-^m 

95 mx\ii^Mm:n\'^. qsh? 36^^^M*-T?i^F^;6^tt-c#?frbfco ^<Dmmx% 

l^<DfzJb\Z., T4 DNA (15,750 U) t v'3>'/^5^7t— (TaKaRa) 

phenol/chloroformtt tU^ . y—Jl-ttm^^^^LtX^tLo 

Umik^XU^^^^Jl^m^i^i^—<7)^^mt. exonuclease III (1500 U/^r^^tig of 

DNA, TaKaRa)-e37 St , 1 mmo^m^t^nv^txfmi^tco m^tR}t^(Dm^<D^ 

>!r<D:77^i^3>'tr— ^»ffiv^-C. ^fi^ti 8% ^VT^V/^^T^V^/vm^^m icx 
^^l^fCo M,^^Wj^(D^M'i. Fluorlmager 595 (Molecular Dynamics, Uppsala, 
Sweden)^fflV^T:9•*fb:^Co ^(Dmma-t. T/P=?^W— if — (488 nm) Hm^^U 
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tLXHmVXi^^. '7/V:t\^-^^l^iX = 492 nm)0^3te^=^tbli-'5fcfe(^. life 

max 

:7W'/P'i?— (around 530 nnOSr ffl V ^fCo XfelC^ 3fe{5if O^/V^rffl V ethydium 
bromide {J:<J;5^#.trtTofCo DNA <Di^, fluo^escein;65#;!)PLTV^S^>^'5^^f*. 
NIH Image program ^ ImageQuant program (Molecular Dynamics)^fflV^fcy/VO^'^ 

d^^^/^M^^d^—^^t^^Mir^tiib. Fluorescein Amine Labeling Kit (Panvera, 
Madison. WI)Sr^#'S'ri:xT/Vai«9(J:fflV^fc„ mmi^mV^^mJ^-t^t. 67 nM(D 
yiy^/vm ^^5^^— (30 -^-f^oy^^i?— , 100 mM phosphate buffer (pH 7.0) 
4 mM succinimide ester of fluorescein^'^tf) ^ 37 S ^ 1 hour'C'l'>'^jt.^ — i^Bl^ 
LT. ^(D^, 100 mM Tris/HCl ^"^y^r— (pH 8.0) ?r^IPx.Sr^-T?SJJ&^i^jig$-fr 
fCo 30 ^WcM.'LtCo DNA{*. Wizard^ SV Gel and PGR Glean-Up 

System (Promega, Madison, WI, USA)^fflV>;5^^-e^^L/Co 

HeLa S3/EGFP ms^^^(Dx^iz]^xmfc^ HeLa/s3 mm-t. mmm^^m^ti 

pHygEGFP (Glontech, East Meadow Gircle. PA)^fflV>TJf^M^i^$tbfCo -^UT. 
hygromycin-iijfM4i:'i3— ^^^U^ttlLfCo ^ilS^^fi^ 10% (v/v) heat-inactivated 
fetal bovine serum (FBS; GIBGO-BRL, Gaithersburg, MD), hygromycin (100 ■^-Y^ 
Hg/mL; Sigma)^ antibiotic-antimycotic mixture iGlBCO-BRD^^W-^fc 
Dulbecco's modified Eagle's medium (DMEM; Sigma, St. Louis, MO) ^fflV^T^T-o 
fCo ^ci— ^-co— o*«9. HeLa S3/EGFP i5^C2— >'#-^3 i^JlT<^^i^t^fflV^ 

fco ^J!&}*x 5fei$^oi#ftfert-x?. 37 5% GO ^^^^^'<—^—\^xmw^ntio 

2 

iBJiS}^ % 8-well chambered glass slide (Nalge Nunc International, Naperville, iDl^'C 
*>J 40-50% confluence KfSi^-^X-mmU DNA-eji^Sfe^^trofCo ^M^mM. 
OPTl-MEM (Invitrogen, Garlsbad, CA). Trans-It LT-1 (PanVera, 



wo 2005/014810 



42 



PCT/JP2004/011449 



Madison, WI) ^fflV^T, l^iJ-^-3.T/Vail9lC^TofCo ^flhii^^ 100 ng(D, 
EGFP jt^^^SfiJ'— y^/h^Ll/bsiRNA^ISm^-fr^ dumbbeU-shaped W.^ 
PGR M^^i^^--, i£ft\-t pU6i-EGFP y9;^5K^iJ^i5'— ?rfflV^TM3J[:^Ch7^^;^ 

MU.^ (LSM-510, Carl Zeiss. Oberkochen, Germany)^#*>V ^TlS^bfCo 

[0058] ^w:Rx^mm 

i^WT— ^-e$>5o ^fli-i. 2^mDNA(Dl^(D::^h'7>'h^(D^icmm(^iy^)^Atl^ 

o 

^<bl!X^fi90%fcofc^t{*3SiaT'#§o'fc-ff'fee>^^kf*^^^rt7-^'y-i^^ 
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fpmi^2ct. y>^/vut^, min^^^y^^^^T—\fximm^mu 8%page-c 

i^3>'m{-ii:i^tfe(^PCRmi^J;9%J;<9^m6^Tfc^i<b^^o{tfco 

o*«9. y>'--^/^DNA{^:J;o-CBII^I$t^fcRNAi^;i:J^Sil:^DNA(^^i^<J;^9tJ^i5<. ^ 

y>'-</VDNACQ^Jig|^T*0#^:6S^ E^^DNAlCit-<TSV ^;{)^^>fci:%;t-CV 
Z.<DZ.h\t.^ H^^lB(7)exonucleaseS^ffiV^fc|^l|^Wrt■e<D^Ji^-e^$tvfcJ;5^-. ^^^^ 
/V'DNA;dSE^:l^DNA l^-eijexonucleaselJl^U-C J;»5^5£tc:#:fe-t-§ 
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siRNA^=3— K-r^DNA^iagb. ^^^—^mmvfco 

DNA^PCR(::a;oTJitgb. EcoRI*5a;-0?BspMI^a^, piGENE-hUS^^iS'— ( 
iGENE Therapeutics, Tsukuba, Japan) (i:/n^— ^5^— DNA-Srija^jZiAyffo ^itb^t^ 
:/n^-i$rw-|a3?,j^;^^;5^^^5.|c^^gspMI^a^./WiX7ai7~-^5t^^^tr^ 
•t"-5siRNA^=i — Ki-SDNAia>?!l 

5'-GCAGAAGCTATGAAACGATTTGCTTCCTGTCACAAATCGTTCATAGCTTC 
TGCTTTTT-3' (BB^J#^24) ^Irm^^Zi^. siRNA5im:/9^^K^«||UfCo 
^i^iJ'— DNA^HeLa^J!SlCh^^^P^:7^^i/3^# , ^^^tl^RNAc^*^/— 1f 



wo 2005/014810 



45 



PCT/JP2004/011449 



09(b)) o ^hK. ^^^mx-mm\^tzDNA^i!r^—<DmmmMmi±^m^fct^^. 

(09(c)) o 

[0060] gB^J#^l{*. U6>^n^— OJ^SgB^J^^-r„ 

iB^J#-^-8{*, Reactive Green 19K^^'r^T:f^-^—(Dm.mmm^^iro 
BB^J#-^13(*. oUgonucleotide-cap(0:^SiB^J^:^i-o 



wo 2005/014810 



46 



PCT/JP2004/011449 



o 

iE^j#-^23{*. u6(i io)zfti^—^—(Dm.mmm^^iro 

i-o 
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7|?MiJ<D;^|]r] iciR];6^o-CJig(e:TIEO (b) OiB^J. (c) (OmmRXf (d) (DiB^J^WU 

(c) (a) (D=^^yi!rmm<DmmmmBm(DT:y^±:^xmm(D:^n 

(d) ntfy(DBNAmm<Di^ux\-t—m^mw^ti:mm 

2) 1) (Dumx-nhfittDNAmmmm^ia) (o-^/i^^^-eMs-r^xm. 

3) 2) (DjLn-x^^^y^mm^m^tifcDNAmm&i^^Mmi^. ^(Dmz.T=^—v>'^ 

-r^xm 

^>^k$*VTV^5;6^ fcSVN{*l)(;5Xm^S^ft5ttfc^4)<Z)Xm/5^tTt?n-5MraNA 

[3] g '^(DiDNAmn7!)nm&<±(Dz^'^^—^—mmRxj^siRNAmmEm^^i-^m 

[4] ^>'-</WMDNA3&S^:/7^AMsiRNA|il^^iJ'^— $>5V ^fi^^T^iN/V— :/MsiRNA 
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[6] ±>y^'^y4'^—R'a^T>^±>:^^9^'^— {;iov >T. (a) (^gH^J;6STN' AGG (SS^J 
4'> T{i^5:V, At^T^^^V-. Gfii^^T::^^. N'\tT'f:=-:y. iyhi^^, j/T^^-^fcfi 

n 

. m^5>-. A«:T-7^^V, G}*^Tc:^V, n"{*T7^:^V. iXhW. i/T=^^^fc{i:^ 

^2<D^^-i^-ga^j^f* (b) oBB^j^m/-e^i^oi-5 J;5 liiaiJ^^tvTv ^^m^^s 
[10] i)(Dx@(o^ic. 's:mm^^t:noJM^^hi^^t^mMm9mm.(D:fjmo 
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^>oxmi^rm(D (b) <Dmm. (c) (DumRxj^ (d) <Dmm^^i-^. mmm^i^o 

(b) -^mx/i^-^mi^^j^^ir^^fd^x^^mm 

(c) (a) <D=^iyi^m^(DmwimMMm<DT>'^±>:^mm(D±u 

{Ri|;6^t>3'5KiQffl!l<?5;^|R] l;i|B]d^oTJiIS(c:TIE<D (b) (Dga^J, (c) (Dga^iJ^t/ (d) oiS 
(a) ^iy^mM<DmWrmWimm(D-k:^:y^WS,n(D—^Xtb<>X^ ^^y^^^(DYf^ 

[14] ii:mt^2^l5:mDNA©5'^SiS^m'7|5SiS<^f^7l5iiS8{;i*5V NT. 'iz>':p^mtT 

NAif <D B ^(DUNAmm^m^mir^TM. ^:lx. •fei/;^>^9^-^~^TJ«T:/^-fev 
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